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[MMlJ !^*^i. -^tfVi. 

^^t»rt^ft5fg-^tfei. 

y^^i. -y^/w-is a^hi, =^ir^at/= 

*»*:jE«mi i-« r i i f 5^7km»S-ft 

[MM2] JKHB*-BMb»tf. y^^A-^v^/^ 

ittoXh*), B9EM-BMMM*. y* 1 **-^*^* 

«x.fc»{fc«Tf *>5 r i«r*M*i-r<5MM 1 |£BltO 

[MM 3] WBJB-»k**. fi*KL ixMnz-y 
Mly04+z (M1I4AK Co. Ni. Mg, Fert> 

ioO^x^l. 2. 0<y^0. 1, -0. 2 ^ z ^ 

o. 2) -c**tL*y*-»A— ^zstfi'im^mm'? 
hz^t t *mm i * *:« 2 £E«t*>#*« 

[»*141 SfrffifKZl»^t:»^K JfiritSX i a M2 b N 
i C C o d 0 2 (M2i*A 1 . Mn. Mg. T i d»&45 

<a<l. 3, 0. 02^b^0. 3. 0. 02gd/ 
(c + d) £0. 9, b+c + d = l) X3z£thZ>~b 
«r#»i-r*MM 1 - 3 <7^T ix*»lcE«0#*tWP 

[M*g5] m&m— mk%><Ofkf$.jX:L i x Mn 2 -yM 
l y 0 4+ z M*5l^T. M 1 #A 1 „ Mg W>&< itl 

n i £ i -T * ISM 3 fcLE**>#*«#« 

[mm 6 ] wejb— iwbft^iaricS: l i a M 2 b N i 

c Cod0 2 i:*3V^ M2^Mnt$>5:^»fSi:t 
5 MM 4 ^E«t©**«Hrtt— 
I»#5 7l «TEfB— IWbfcOiariiSCL i a Mn b N i 
cCo d 02 C^V^t, 0. l^d/ (c + d) ^0. 5 
T*£>5 r i SrfcHlfc i t5»*« 6 tcE*^#*m^ff- 

[MM 8] ME«**k:*5*t5, BMESS— IMfcflJi 
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mt?$)5: i 5r^t^ f£>MM 1 - 8 <^"f *ia>KE 

[MM l 0 ] fflE»— BKk»o5p*&3KS^ 3-15 
M mffc^ri Sr»»i-r5MM 1-9 v-f tu^tc 
E«<&#*«fl«-&««U 



[MMi l] ^zsif^b. -*>#>t 

'Jf^A^ -s^ui. -:/4r/Uftt/=« 
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ft. WE*— IMt*fcr±ll4S«— IWIrtfci:, 

Mi. M*i^fc«fifcSix, «FEIB-IWt»A^fS-» 

ft* i isn ft z>m=mt%o kfrhte* m&m* iEmm 

[MM12] fiuEJB--IMMfca*. VJ-VJ*—^^*? 

W:i«:Wlit5ll*«i i KE*t*>#*«Mf- 

[MMi 3] *rEtS--lWfc*J&«. MSL ixMn 
2-yM 1 y 0 4+z (MlllAl, Co. Ni.Mg. Fe 

■K loO^x^l. 2. 0<y^0. 1. -0. 2 ^ 

z^o. 2) -cSc^tbsy^A— ^>*r>***iMt: 
[MMi 4] ttBJS— ■Mfcfcj&s, «j«S;l i a M2 b 

NicC o d 0 2 (M2(^A 1 . Mn. Mg. T i J&^feft 
0<a<l. 3. 0. 02^b^0. 3. 0. 02^d 

■/ (c + d) ^o. 9. b + c + d = D xmzti&z 
[ m*« 1 5 ] mmm^mitmtK iukal i 6 m 3 f 

C oi-f0 2 (M3I^A l.Mn.Mg. Ti?5^ft5 

<e<l. 3. O^f^O. 4) X*m£tlZ>^t%%r'& 
fctSHWl 1-1 4<0V^tt3ft»«CE«O**«IW 

[MMi 6] tuE^— K<b«JOJfflJ5g;a;L i xMn 2 -y 

Mi y o 4+z ^c^v^-r. mi^a 1 . M g o'>ft< it 
i«-C*>5riSr»»ii-SMMi 3 tcEtt^^TKm 

[MMi 7] ttEM— iMbtt^lBASCL i a M2 b N 
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[ w*js 1 9 ] ffium^mitmK mti&z l i e M 3 f 

Coi- f o 2 (M3HM g> t i j&>fe*£i¥a»<bSMfc$ 
ih,5'>ft< £fc l«<05c*-efc!K £oO<e<l. 
3. 0. 02^f^o. 2) -C**ix5riS:*M»t-r 
£M*« 1 5 KEtt^#*«»«-S;«i&a 
[»**2 0l «HE«**W55»*, «FEfS-BMb« 
^IlKtt^lZStt,!:^, SStbT* (Sfl-BMb 
ft) : (*—IWk«J+*HiWt*) =2 0 : 8 0-8 

t^mtmttK s*it-e <»-tt<b4fe) : (S£^ 

=90:10—10:9 0tl^^tlTV^6:<l: 
^^mt"r5i«*^2 OKE«o#*W*Kr«fcm?fi. 

2 2 ] ttCK-MMomfi^ 5-30 
Mm^fc^r 1-2 1 (D^-f tl 

a»KE*©#*WMC— fcWfi. 
[W** 2 3 ] S!rE«r:BMt»w5F*&ttS3ft s 3 - l 5 
/xm"C*>5:tS:»»it5!l*«l 1-2 2tOlvf*t 
a>KE«S<&#*«#«— &«Jl&o 
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/imtw: tz&mki-zm&mi 1-2 3a>wf*L 
d^cEft^^TkmwK-jfcmjfc 
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[0 0 0 2] 

[«*<^ft«l i£c^> &«y^*A*fc|-±y ^|>A-<*- 
[0003] iEy^A-a^&m^S^BMbfto* 
ic^tIk yf^-^/^M^w dico 

0 2 ) > y^^A-^y^r/Hi^lWtW (LiNi 
O2 ) > !J ^^A-^^^^«-frK<b«J (L iMn 2 0 
4 ) fcif*:jE«S*W£: Ltfflv^tf4 V«W>*v*jjrtI 

[0 0 0 4] £^T\ iajOiEffiW^cfflv^tS^K 

^f^/u«3SSrW-rsy^l>A— ^V#;HS£SI 
{bft (LiMn 2 0 4 ) ***HaSiX-CV^ 0 

[0005] Lt^U :oyf^-7y^y?|^|b 

4ft (LiMn 2 0 4 ) :E*$*t£K-{£ ffi -T 5 £> o 



*£BMb«l*. ^tr*^«aS:*Lfti\ y?-*A- = 
^ h «£»fbft y ^ £ A - ~ 5. tr/ulSL&mkWB t it 

[0 0 0 6] r<^M£#Bk1-*fc«>. 0(1*. if, M. Waki 

>«#Kfbft (LiMn 2 0 4 ) cOMnJ®^*, Co. 
Cr, N i *ifO*a5c*-e— «B««U J*»*5ft«r5ft 
<bf 5 r i: (c J: 9 * /u«H±S:Bfe#-c* 5 r t 

[J. Electrochem. Soc. ,vol. 143, No. I,pl78(l 
996) #fiB] o 

[0007] L,a*u r^ct^^g^SrWofcS^T* 
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y^t>A— v^^^^b^i: y ^a-^^/ws 

*^IMb*Sra-&Ly5:jE«W3|B|. <^^^/HC 
[0 0 1 1] 43S9]0)Bttr*. »«6»*^ft<*-f ^ 
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/V-«at«:Wi-5*a^S:L i x Mn 2 -yM l y 0 4+z (M 1 
I4AK Co, Ni N M g> F e 3&»bftS»^baiRS 

< k h 1 ffitf>5G*-C*> 9 > £0 0 ^ x ^ 1 . 
2 N 0 < y ^ 0 . 1. -0. 2 ^ z ^ 0. 2) 

-£LT, ^O^T*t>> ttricSL ixMn 2 -yMl y 
0 4+2 (CjSlt^Ml t LTteA K Mg(0*4<Hl 

[0 0 16] flfrEf&HIMfcWi: LTtt. ttJ*5fcL 

i a M2 b N i C C o d 0 2 (M2I1AK Mn, Mg N T 

i ^ft5^bai^£ft,5'>ft< i«a>7c*-e*> 

9. JLo0<a<l. 3, 0. 02^b^0. 3, 0. 
02ld/ (c + d) ^ 0 . 9, b+c + d = l) X*m 

(T^T'ts M2 £:Mn £: U fflricSX i a Mn b N i C C 
od0 2 i^V^O. l^d/ (c + d) ^0. 5£ft 

[0 0 17] * LTttE*frttfc*5^"t\ ftrEfg— BMt 
* £ ^~&{fc«J k ^Sftit-e 2 0:8 0-8 0:2 0^ 
t5©^ ****:li#»-C*SiV>5iLft^b«ii-C* 



[0018] $Ac±Ef-KftWfe6y^)A-^v 
^^SRtt-frSMbW^spiSSllcSl* 5 - 3 0 n nu ±EfB— 

*©¥««8tt 3 - 1 5 m m t*>5 ^ i: U < , * 

bv\ StS^±E^«Sffl«c*>st&^(^ #I*Wk»© 
IFF- WIS©**** J: 9 ft 9 ^»i#©tfe»tt# 

T*5»W**b*. rwt?3pjft«[f|tt % iEffif&feKSfctt: 
jE«^JSrtetES!«^««« (SEM) -C««U 10 

ott JWM*tt**<6T b ft v v *#zk*»srn 

[0019] ttm<o% 2 WiE 5 ^7km$PfC~#; 

mr±, v^v^k, ^>z?^k, knszttz 
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[0 0 2 0] **W0*2(0»ffi^oV^-CKW"r 

[0021] mE.mitmkLx. M,<*ma*. y^^A 

[0 0 2 2] ^2C0^®{C^V^T 1 fc». *1 ^^®i{^# 

^m-Sibifta^mriKfbftSrfflv^TV^^o^ ^10 
[0 0 2 3] JB2 0)Hffi^*5v^rtt > S b KSSHSMbfe 

^tt^iSTSrBSCw i^"C# 6 [M. Menetrier et al, * 
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The Second Japan-France Joint Seminar on LithiuraBa 
tteries, November 23-24,1998, Morioka, Japan* , p. 8 

[0024] m&KEMkitmt Lttt, mtfttL \ e u 

3fC oi- f 0 2 (M3(1A K Mn, Mg, T i frhfe 

0<e<l. 3, O^f^O. 4) -X?gc&tlZ>&&mt 
*tH*t5^i:^#6 0 *t tt. rco*-Ct>, M3 
&Mg, T i c&/>ft< ttl«i:U ttfiKftL i e M 3 f 
C oi- f 0 2 tCjoV>T0. 02^f^0. 2i^6^Z 

[0025] ^vxwi&M&mc&^x* mum— mt 

W) : («riMt«+JB=IMl:*) =20 : 8 0-8 
[0026] SbKTOEffi^tti^ttS. WEIR— 

mtmrmtmt*. mmttx (si»<tw : «r= 

=90:10—10:90 <bi~5^^> ^Sfi 

[0027] *fc±EIB— iWt*-e*>*W^i>^— ^> 

tf^fc^lHtStt^a^fttt 5 ~ 3 0 tx m, ±IE^^ 

^OT^tMItt 3 - 1 5 m m, ±E»£»ftfetfc5 y 
^^A_ri/^uh^^^^b^^¥^feStl3-l 5 /x 

«. ft> jB-BMk«j©tt«aft«, mrm\tm 
[0028] ±j*(o#*fiE^j:i9, %nm^^^^com 

i& tc ± o T fc *ffif4*tt*M&T L ft v MMffl4(Drtv 

m 1 o^bxvsi 2 ojaaB^a-rstpqi^ov^T, 

[0 0 2 9] *JBMfcffiffl1"5iE««-»a^^«lO«?fi 

a Srsuefttu ^teftflrfrefc 5 y ^ * a - r ^ 5 = v * 



¥k Sn0 2 . SnO, T i 0 2 , Nb 2 0 3 ^Wtfi 

[0030] &tc, ^mmm^mmt lt», 

b (EC) , /ntV^-^-h (P 

c) % tr^w^a— b (vc) . y^w^-a— # 
*-b (BO *<0*»£»tt«\ ^ttbi:^^* 
b (DM C) , is=z?-U>jj— b (DE 

C) , ^f;Uxf;^- h (EMC) ,1,2- 
^xh^^/x^y (DEE) . 1, 2 '-S^ b * v-^* 
> (DME) , =. F^ry^ b (EME) -ft if 

[0 0 3 1] 

)IJti5t)OTto<, j e(OKl'S:^J5Lftv^ffl^t5 
v^ri»**KUTltlfct"Swi:*s^1IBftt>0-e*>5o 
[0 0 3 2] HT^5I» 1 3 li. *38W<0® 1 <D 

<^ i > i -m; iEffitt-^^assrft^T. 

[0 0 3 3] (*JSM) *"f, M<DfRR*cov^TES* 
i"5 0 *^by^^A (L i OH) tWmrr^if> (M 
n(N03)2)i«87;^;-!>A (A 1 (N Os) 3) t 
L i £Mn ££*A 1 ft* 1 : 1. 95:0, 0 5OT/Ht 
tft^«t9tCffi^L^. ^^8 00^208$^ 
m&JBtt. ¥^fii@l 5^m«L i Mn 

1.95 a 1 0.05O4 -e«Six5 y A— ^^^XW-fr 

[0 0 3 4] L i OH^ix^^U (N i (N 

03)2) ^SBK^^^ F (Co (N0 3 ) 2 ) 

(Mn(N0 3 ) 2 )^> Li£Ni£CoiMnd*l : 
0. 6:0. 3:0. 1 CD^/^it£ft5£ 9 tC^^Lfc 

«*M«fT?7 5 ox:-e2 o^rana^sm. & v » 

L, 0 /im^M^L i Nio.6COo.3Mn 

0.1O2 -e3E£*L5 y f !>A- = y^-=i/^h*a 

[0035] ^ j: 9 Lxnbtitcm-mtvo t mr 

mtVot*. m&ttXl : 1 £ft£«fc 9(Cffi^Lr, jE 
«tf» <jDKSttK) <?:Ufc 0 c^iESS»K^©*9 

yfy5if^N-^f/W-2-t°ny (NM 

p) ga^^it^yy-^iiito :^)^7^ 

[0 0 3 6] ^JC. ^flMQ9 SSSaSi:, ^!)7^fc 
tf ^ y x> 5 SS^tONM P^?g Srffi^ Uj^^^ 7 y 
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[0 0 3 7] tit, LTtt, 

£-®££k: N lWy^h^LiPFe^ltl 

[0 0 3 8] ±IEOIE«, ft«at/***««WR«:fflV^ 
T> AA*^XO#*»«*W-*«ife iff 
g 1 4 mm ;f|j5 0 mm, 4^^ffc5 8 OmA h) 

[0 0 3 9] (Jfc(R«l) ±JBiaii«<OjEtt^*5V^T, 
lEffifg^W^ lt!if^-7^^imft (* 
-SMMftO <D*Srfflv^«ri:a^«±E*:»W«ftAi: 

[0 0 4 0] (tbtt«2) ±IB3S*tt«<0lE»cj3i^-c\ 

IEffi«4*K£: It L i Mn 2 0 4 tSSft* U 

r ^^^_tia^0^m?&A^ifi«(cbT, ^m?&x 

[0 0 4 1] ttti&0*J3) ±|E^Jfi«ll^jEffi^i3V^T, 
jEffifSWK iltDf^-^y =* h 

[0 0 4 2] 0fc«{*]4) ±K*16«cOjE«^i3V^t, 

m-StikVok ltffl«5tL i Mn 2 o 4 -e*Stts 'J^ 

[0 0 4 3] (it«GEM5) ±lS^^JOIE^tC^VNT, 

m—mk«ok itM^L i n i o.sC oo.20 2 -e*£ 

5^i:K^«:±B*«W«»Ai:BI«HL-C, tttfetttt 

[0 0 4 4] ±a&<£>£*5 9, ^»Lfc*?fe(OjE««-5|S|- 
Sr. Sl{^lti3<c 

[0 0 4 5] 
[*1] 



UnUtl 


TtT tK i-f *i 




L i M n i. s s A 1 o. oi 0 * 

L i N i ». i C o o. * M n a. i 0 j 


ifctfcfijfex 1 


L i Mn i. is A 1 o. otOi 


JtRSifeX 2 


L i Mn s Oi ; 


ifc&SftfeX 3 


L i N i o. i C o o. « M n o. i 0 t 




L i M n i 0 4 

L i N i o. * C o i. » Mn d. i 0 i 


itnnmx 5 


L i M n i. it A 1 i. os 0 4 
L i N i •. i C o o. t 0t 



[0 0 4 6] (a$#«K») &K±E^J:5*£LTfl£» 
L1t*ft9lWfoAAX$lfc1&mfeX 1 —X 5 (D&mfo*. 

^ttll (2 5^) lit, i cicttSi-*«*te-c 

fc6 5 8 0mAt4. 2 V * t^SSt^E® LfcSL JEtCl 
1 CtC+e^-r^S^tffi-Cfc^) 5 8 0mAt2. 7 5 V£ 

[0 0 4 7] &i^±E£H«<7>*«£fro*:lfe, 0. 
2C(:tSlt61ilfitfc5 116mAt2. 75Vt 

i t Ufc 0 

[0 04 8] fcici C**Sr«3£i-6§R©3Ett««: l * 
^^;u^r lt2 o 0t^^;v»t^TV\ ± 
E<!:H«^ate&fTV\ lC^SAzoo. 0. 2C§i 
BzooS:**^ tlt2 0 0t^^;WtcoiCft» 
f5*A 2 oo/Ai , 0. 2C^«*#*B 2 oo/Bi 

[0 0 4 9] r^ftM^ mitc^-r o ft. ~co£SJflfc 

[0 0 5 0] tttSmttlX 1 fcJt««ftX2^»lt3&»e>. 
Mn 2 0 4 ) KlWHtg* (Al) SrHSS^^r^tcJ: 

i emmmwm, o. 2c«*it»**^Bk#six 
[oo5i] ^ktmmmx 3~~ktmnmx $k, tm 

Ts I iMn204 fCL i N i o.6C oo.3Mno.1O2 ^ 
L i N i 0.8C 00.2O2 if:L iMn 1.95 A 1 0.05 
O4 CLiNi o.sC o 0 . 2 O 2 £r*!^-f ^: <b t£<fc 9 % 

-t4x-e-tt»a^»* j: Hi cgii^$, 0 . 2 cm 
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^(*:o»aiRtt!S:»*iJ-C#fcfc«)T*)5. 

[0 0 5 2] ^0^m?&A<tIt®m?&X3-X5 
<Ofcb^rt>b, L i Mni.95A 1 0.05O4 (^L i N i o.6 

c oo.3Mno.1O2 ^t5:^ia^) 1 Cgfft^ 
*Rtfo. 2CS«t»**«*:#<ei:»*tt. SAclC 
0. 2CgiI^i^#<i / >U 

[0053] ±E<a0tf-cte. mm^m^m^^tcm-' 
mtmt ita^SL i Mni.ssA } 0.05O4 (omitm 

&m^tit>K MSL ixMn 2 -yMl y 0 4+ z (Mill 
A 1 N Co, NU Mg. F e^e>46»*^a^*tt 

it l«?>7cfrCfct>. ioO^x^ 1. 2, 
0<y^0. 1, -0. 2^z^0. 2) -C*£*t*y 

[0 0 5 4] 4fc. ±EOflm*»«7G*£r@i8 
^iirfcy f!)A-^^/u-3/<;^I|^8ftft (SB 
—ftfblfe) t It, iaj**L i N io.6Co 0 .3Mn 0 .i 
O2<^bC0£JBWc/^ L i a M2 b N i C C o d 0 2 (M 
2 HA 1 , Mru Mg, T i ^bft ttS 
W<i:tll^5citfc , 9> lo0<a<l. 3. 
0. 02gb^0. 3, 0. 02^d/ (c + d) ^ 
0. 9, b+c + d=l) -?&£tiZ>}) s ?'$J*-~iy4r 

[0 0 5 5] <^2>r^2m jE*«-»^*3 

[0 0 5 6] ^16C»jO*J5W«?feA^*5V^T, 
<fcfcJBz:iMb*i:©«»a-frH:Srl 0 : 9 0, 2 0:8 
0, 80:2 0. 90:10 

nmmtmmzLx, iibi-b4^su: 0 

■C, ±EI8l^^«^ ic*i»»*io. 
2Cfiim8Klfc 0 -t<Ott*«r, m 2 

[0 0 5 7] r^0 2»C^ ±E*»lt?tt»Ufc«ft 

a (i-sfb^^it : m^m{m(omi= 50.5 

0) eO*S*fc0fEL-Cfc5 o H2©tt*^t>, -bESS^ 

ftfcoy^**-^ >nm&m£toW 1Mb* 
oa^2 0-8 oii%-efe5i^ic % ic§ti 



©&BKi*3S-iMb*i:, S3l»Tfe5yf^A 

[0 0 5 8] <H»3 >COH»3T?IL iEtt*t»*C*3 
WSJS-IWb*, ■Mb4fc©¥*3|ft««:»b**T, 

[0 0 5 9] ±5dSO*J8W«»AtC*5V^T, *-lMb* 
Xt/»z:iWb**^*^S§Ro»»XfiSr»J»-r5 r t 

[0 0 6 0] 



[^2] 









S/tec 1 


1 5 & m 


2 i£ m 




1 5 fi m 


3 m 


HftftA 


1 5//m 


1 0 //m 


mftfec 3 


1 5mn 


1 5 0 m 


make 4 


1 5 # m 


2 0 /im 


mrfec 5 


3 u m 


1 0 fi m 


SftfeC 6 


5 /im 


1 Ojctm 


^rtec 7 


3 0 //m 


1 0 /x m 


mt&c 8 


3 5 //ra 


1 0 fi m 



[0 0 6 1] ftt, -biamftlC l~C8£/^T, _b 

fete, ±»Ufc3l»ll?t|!i«Lfc*»W«»A^>7*--^ 
[0 0 6 2] H3<Oj»*d»b, y^A—^tf^aMi 

*IMb*!ft»e>*5»-|fcfb*OT*»«3ft«5'-3 0 Mm 

[0 0 6 3] »*c#*^lWb*o3p*9»S^±E«Htw 
^^nrv>5#^ic. #«^iMb*©tt^ra36<&»tta* 

«>, ^fc#^^b^^JK^iR«^J:»9^*Wfc+Sl&$ 
H5fc^S?&C2, A, C3, C6, C7(7)»tt^6» 

T*fo5<t%^^)tt5 0 m^c2. a, C7£, m 

[0 0 6 4] HTO*»4^»7tt, *^0^CO^2(O 
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[0065] (%ttfl) ±e*» 1 1 mmc it, g§- 

LiOHtffiB^b (Co(N0 3 ) 2 )^«^^ 
(Mg (N0 3 ) 2 - 6H2O) £4\ Li^rCoirM 
g^l : 0. 9 : 0. 1 tf^yujfc t £ «t 3 lCjg£ Lfc. 

L> 1 0 nm<DL i C oo.9Mgo.1O2 

[0 0 6 6] ^<Oj:5^L*C#e>*tfcSS-»^fc»i:»r. 

mmtm=m<kyot*. Mtb-ei . o. 5 : 0. 5 
[0067] a«& tf**«w«rt, _hia*^ 1 

[0 0 6 8] Ut«0«6) iESOfeM^jEtt^iSV^-C, 
]E«S«K2: It y^*A — T^jtf^*«*BMk* (* 

tM»Yi*ftaiLfc. 

[oo6 9] (it««7) ±mnmm<ojEm^^^x, 

[0 0 7 0] (Jfc«0il8) ±B*HS«<OjE*JC*5V^r., 
iE®^felW^UTL iMn 2 0 4 t^tl5 yf r )A- 

3*rfl*Lfc. 

[0 0 7 1] «tft0S9) _blS^ttl^Jc7)iE^|ci^V>T, 



[0 0 7 2] (jfctfcffl 1 0) ±IE3afe0»J<OjE«*citJV^ 

D^(5]«(CUT. Jt*fc«?feY5*f1MHLfc. 
[0 0 7 3] (JttfctW 1 1 ) ±8E*Jfi»JOiEffi(c*5V^ 
BMttfe£ LTffi^L i Mn 2 0 4 X&£tlZ> 

fflv\ y — ^>^f>«*HMt«i (*-BMfctt) fc 

mniiY6^^surc 0 

[0 0 7 4] (Jfctt«12) ±lE^feMcDIE&c*5^ 
mrMitMb LtfirtSL i N i 0.8C O0.2O2-C 

{b<W £4:, fi*tb-ei : 1 £*5J: 5K.*frLfcfc<B 

[0 0 7 5] (Jtft«13) JifG^JM<o;E^*5^ 
T\ m-mt&lk LTMftL i M112O4 T*S$tl5 
y ^^-^^^©Hb^ (^b°^^>^» £ 

[0 0 7 6] (tfc«04 1 4) Jrffi^jfcW<D:ElSt£:f3l^ 
^1^1:%^ LTfflricjCL i N i o.sC o 0 . 2 O 2 T* 
m S ft £ y ^ 9 a - ~ v fr;v- ^ ✓vu f &«^«{b«J«: 

[0 0 7 7] tbRBJ&Y 2 . Y 3 N Y 4 , Y 6 s 

xt;Y7«:, *n-eK*»i icasitsitiMij&x 1, x 

2 N X3. X4, RZfX 5 ^I^CSHil"Cfo6o ±ISOM 
[0 0 7 8] 
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LiMn1.nAle.01O4 

L i N i 0. i C 0 1. 8 M n 0. 1 0 1 

LiCoo., Mg ,. , Ot 




LiMn1.nAl1.0iO4 

L i N i 0. 0 C 0 1. > M n 0. 1 0 1 


U'&&'&Xh V 1 

XL fx oaaB x 1 


U 1 M n 1. t 1 A 1 0. kU< 
LiCo.., Mgo. 1 Ot 


tt«a&Y 2 


L i M n 1. 9 1 A I 0. ot 0 1 


XL fx M AH i o 


L. 1 M n g U 4 


it«l*Y 4 


L i N i 0. 1 C 0 0. s M n 0. 1 0 « 


JtRmjteY 5 


LiCoo.t Mgo. i 0 j 


Jfct*«?feY 6 


L i Mn* Oi 

L i N i ». i Co,., Mn , 0, 


tfc«S*feY 7 


L 1 M n i. « a A 1 o. i s O 4 
L i N i ,. , C o o, i 0 £ 


it Ufflte Y 8 


L i Mni 0 4 

L i N i o. & C o o. a Mn o. i O s 
L i Co,., Mgo. i O, 


ifc&SffeY 9 


LiMnj.osAlo.D^Oi 
L i N i 0. • C 0 0. f Oi 
LiCoo., Mg,. 1 Ox 



[0 0 7 9] mtkn3*M) ±!E<7>«fc 3iCLTfNKLfc 
*ftWM}&DRXfiA&m£lk&9,ifoY 1-Y9 (D&Wfa 

kov*-c, ±ex*i tmmc%i&nMm*fti<\ ic 

[0 0 8 0] lt««ffiY2 ^Jt<R«flfi,Y3 0«-Jt^e>, 

^-swefes y f ^^-^^^vmkw (Li 

Mn 2 0 4 ) KS«7t* (Al) ^H^$i^5^^^J: 
IP, lC8lift», 0. 2CtiiW*C4^tl 

[0 0 8 1] *fctt|tE«*Y2- : Jtft«»Y4 i . Jttfc 
«»Y6»WJt««»Y7 4t©»lt*»b, iE«JC*5V^ 
T> L i Mn204 l^L i N io.6C oo.3Mno.1O 
2 &n ^fcL i Mn 1.95 A 1 0.05O4 f^L i N i o.sC 
00.2O2 ^t^r^CJ:^ ^tlftl»a^)i^ 
J: 1 ? t> 1 CSiS)f*> 0. 2CS«t«r**icak»S 



[0 0 8 2] ^fz^mWmjfcAtlt&mttLY 6, Y7t 
(Dttfofab^ L i Mni.95A 1 0.05O4 t L i N i 0.6 

coo.3Mno.1O2 *m>^i-z>zti<c£ k> 1 c&mmw 

S»ft«F*£ O. 2Cfti^M«t<jg/>u 

[0 0 8 3] ^fclt^S&Y 1 <hi±,gc®feY 2. Y50 
#Jtd*5>, jEffit£*5^T, I-iikfet*5L iMn 
1.95AI0.05O4 fC^ = K<ti»T?fc5L i Coo.gMg 

fc 1 cttift^ 0. 2 c**«i»**^afe#sjx5 

5o 



^^2000-315503 



10 



[0 0 8 4] *fcJt««»fi,Y 6, Y7 £fcfci&mft!lY8, 
Y9 0*ttt3&*P>, lE^ld^T, LiMn 2 0 4 Hi 
N i o.eC oo.3Mno.1O2 (DM'&fy)*?, L iMni.95 
A 1 0.05O4 HiNi o.sC 00.2O2 (Ot&GmzZ h 
fcL i Coo.9Mgo.1O2 Sra-fr-TSr. fc£J:9, 1C 
*«i»a»tfO. 2CS*«»*#*#<efc*£j|v 
SfclC«liWtO. 2C««M»*oaeE^*:*< 

[0 0 8 5] *8WSffiD£Jfc|fcSffllY8, Y 

9<D*Hfca>S>, IEffi(C;JoV^T. LiMm.95AU.05O 
4 t L i N i 0.6C00. 3M no. 1O2 t L i Coo. 9M g 

0.1O2 SrS^-r^r tlCXV 1 cff«^r/o. 

2C**iK»spcoa36S*#<«/>L, 
[0 0 8 6] ±IB<0«-CH:^ »a5c*4:H»S**:*- 

mitvob itasaL iMni. 95 A 10.05O4 <om<\M 

«r/BV>fc.#E, fflj&itL ixMn2-yMl y 0 4+ z (MKi 
AK Co. NL Mg, F e a»fefc5»j&>feSMR£iX 
5'>4<i:fclt07c*-efe9, loo^x^l. 2, 
0<y^0. 1, -O. 2^z^0. 2) y 

[0087] — ±E««-ett^ s«tg*£@ 

y J* — — y*r A?— =j h 

(mrMitm t U TIM^ L i N i 0. 6 C o 0. 3M n 
0.iO 2 Ot>C0%fflV^^ N L i a M2 b N i C C o d O 
2 (M2HA K Mn, Mg, T i ^bft5B*^lR 
^H5M< £ l«0>5c*-CfctK Io0<a<l. 
3. 0. 02gb^0. 3. 0. 02^d/ (c + d) 

^0. 9, b+c + d = l) t^jn^yf^A-^^ 

[0 0 8 8] — *\ iB^WCtt. y^-^A-n 

00. 9Mgo.1O2 O^GO^V^c^. Li e M3 f Co 
i- f 0 2 (M3I2A1, Mn, Mg, T i ft* b ft* h 
»#<5ix5'>ft< t t> ll^itfc^ Io0<e< 

1. 3, o^f^o. 4) -e*$*us 
fetter t&mmisX\<^ 0 

[0 0 8 9] < 5>Z (D^m. 5 Til, jEffi«-fH-*3 



[0 0 9 0] 3llfi0i|<7>*36Wa?BlD^*5V^T. »— Rffc 

5:45. 20:40:40, 80:10:10, 9 
0:5: 5 tmtZlt&ZkSM'ft. Jtttfl £ W* I- L 
T> m*E 1-E 4Srf^«Lfc. tit, ±EH» 1 O 

[0 0 9 1 ] -COiastC^ ±l5H»4-CfleflBL^i«& 
^)ii=5 0:2 5:2 5) <E>*S*fc0flELT*>5„ El 

^■Mk:lfcBPt>«-lMl:ftoa-&it*2 0-8 oli%-e 

[0 0 9 2] <^»6>r.(OH»6T^ jE«»»*C*3 

[0093] *Ki«<D*S5M«»D^*5v^r, *— iWt; 
*fc*-iMI*i*HIWb*o«»a*H:4:5 0:3: 
47. 50:5:45, 50:45:5. 50:47: 

Fl^F4S:ff«lfc. -t LT. ±EJWl©»^iB 
lC*«t»*4 0. 2C*«B*apt»5£L 

[0 0 9 4] r ©H6Wt ±E*lft4-Cttfl§Lfc«?fi 

d (m-^^^a* : i-SfttiwM : m=m<m 

Oli= 5 0: 2 5 : 2 5) fcflfffi It fe £ c El 

^ a- h ^«-&»{k*in %%~mtm y * ^ - 

A^h***IMt«Wt>* = »ft«©a*Jt36««*Jt-C9 
0:10-10 : 90tfc5i^:, 1 C§tl^^ 
tfO. 2CS**M**a*lR|±U *^>T^/WC#5ft 

ttasfiJbLfcfg-. »niwt:»^a^*^?>*5S»» 

£»(on*fflA# S b L fc fc ft t # 7L h ti 5o 

[0 0 9 5] <H»7>:^»7m jEffitf5pKc*3 

[0096] ±3*©*»w«ftDic*3v*-c\ m^mtm 

i:R«i:UT, «ifiGl-G4^»lfc e 
[0 0 9 7] 
[^4] 
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mrtfeG l 


1 5 # m 


1 0 fx m 


2 /im' 


«%G 2 


1 5 /i m 


1 0 jum 
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1 5 & m 


1 0 Am 


1 0/im 


nfcG 3 


1 5/im 


1 0 u m 


1 5/im 


SffllG 4 


1 5 u ra 


1 0 


2 0 /im 



[0 0 9 8] tLT, ±ISmfeG 1-G4£J1^T, ± 

[0 0 9 9] H7 0>tt*a*e>, 'Jf^A-p/^h^I 
ttHKfcSi&^K* lCMiHWO. 2C 

[0 10 0] »|c*=iWk1fc©sFJettS3fts±E«BBJ-* 
[0101] 



[m i ] #5spjib«la t tb«««io^a*sfip^s:^-rit 

[ID 2] HftLA <hSlB l—B 4C7)^gM^F^^7^"rtL 

(KB"?*)*. 

[i3] «»A£«ftC l^C8<D*ra«***^Ifc 
[H4] *«W«»AXtfDiJt«tl»ro*»ilt»*4r 
[El 5 I SftiD^mftiiE i-E4©**BM**S:*i-Jt 
[0 6] ft»Dt«»F l-F4^«»*W**S:*i"Jt 

[0 7] mj&D^ms&G i-G4(D^a*i^sr^-rtb 
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